A model based upon Viking data is constructed of the Martian atmosphere, and a comprehensive quantitative discussion is given of the measurements of the ultraviolet dayglow. A detailed assessment is made of the heating of the neutral and ionized components of the atmosphere arising from the absorption of ultraviolet solar radiation.
.
The solar fluxes were those of the R74113 reference spectrum of Hinteregger [1976] , scaled in absolute intensity for the position of Mars at the time of the entry of Viking 1. The results we report correspond to a solar zenith angle of 45 ø.
PHOTOELECTRON FLUXES
The steady state photoelectron fluxes were calculated following procedures described by Dalgarno Values are given in units of 10 6 cm -2 s -1.
ION AND ELECTRON CONCENTRATIONS
The total production rates of the major ions resulting from photo-ionization and from photoelectron impact ionization are presented in Table 1 The steady state ion concentrations attained by assuming photochemical equilibrium and using the chemical scheme summarized in Table 2 On Mariner 6 and 7 the measured Cameron band limb intensities were reported to be in excess of 500 kR, but on Mariner 9 the intensity was reduced by a factor of 2.5, partly because of a decrease in solar activity, but mostly because of the superior calibration of the instrument . We have calculated the Cameron band intensities resulting from the various mechanisms. To calculate the contribution from photoelectron impacts on CO2, we followed the analysis of electron energy degradation in CO2 by Fox and Dalgarno [1979] . To calculate the contribution from photodissociation, we adopted the branching ratios of Lawrence [1972a] , and for the contribution from dissociative recombination we adopted the branching ratios measured by Wauchop and Broida [1972] . To calculate the contribution from photoelectron impact excitation of CO, we used the cross sections of Ajello [1971] . The altitude profiles of the various sources are shown in Figure 6 , and the integrated intensities are presented in Table   3 Table 1 show that electron impact dissociation and photodissociation are the largest sources. Dissociative recombination contributes less than 15%, and electron impact on CO less than 2%. In agreement with the calculated contributions the vibrational distribution is consistent with that observed in laboratory spectra produced by impact of 20-eV electrons of CO: and with that anticipated from photodissociation of CO: [ In an earlier study, McConnell [1973] was unable to reproduce the Mariner 9 intensity profile with the photodissociation and electron impact dissociation sources, and McElroy [1973] suggested that inclusion of dissociative recombination of CO,. + would resolve the discrepancy. We find the three sources to provide comparable contributions, and the discrep- The integrated rates for the production of various excited states of atomic oxygen are shown in Table 4 The total direct excitation rates are given in Table 6 . The Table 8 their estimates of the average kinetic energies of the dissociation products. We have listed in Table 2 the important ionospheric reactions. We include in it the energies that would be released were each of the molecular systems to be in the lowest vibrational state. In calculating the energies we assumed that 0. At altitudes near 100 km our results for heating by photodissociation are similar to those of Dembovskii et aL [1976] .
The total e•citation rates of O(ID) and O(•S) are given in
The presence of atomic oxygen in the Martian atmosphere increases the heating efficiency [Stewart, 1972] . In its absence, CO2 + would be the major ion, and much of the energy liberated by dissociative recombination would appear as emission in the Cameron bands and would not be available as thermal energy.
The heat sources shown in Figure 16 exclude the kinetic energies carried by the ionic reaction products. The energies are lost by collisions with the neutral and ionized components of the atmosphere, and the resulting heat source raises the ion temperature above the neutral temperature [Rohrbaugh et aL, 1979] . In Figure 17 we present the altitude profile of the heat deposited as kinetic energy, calculated by assuming that half the available energy is lost to vibrational excitation. Our values are somewhat larger than those calculated by Rohrbaugh et al. [ 1979] .
From a comparison with Viking data on ion temperatures, Rohrbaugh et aL [1979] concluded that their calculated heat source is too small at high altitudes. The discrepancy is less with our heat source but is still significant. Neither of the calculated heat sources includes any contribution from reactions of O+(2D) ions. No laboratory data exist at thermal energies. If O+(2D) reacts rapidly with CO2 to produce energetic 02 + ions, it would provide a large additional ion heat source at high altitudes.
